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Background. Across Europe, transplant centers vary in the content of the psychosocial evaluation for eligible living organ donors. To identify whether a common framework underlies this variation in this evaluation, we studied which psychosocial screening items are most commonly used and considered as most important in current psychosocial screening programs of living organ donors. Methods. A multivariate analytic method, concept mapping, was used to generate a visual representation of the "psychosocial" screening items of living kidney and liver donors. A list of 75 potential screening items was derived from a systematic literature review and sorted and rated for their importance and commonness by multidisciplinary affiliated health care professionals from across Europe. Results were discussed and fine-tuned during a consensus meeting. Results. The analyses resulted in a 6-cluster solution. The following clusters on psychosocial screening items were identified, listed from most to least important: (1) personal resources, (2) motivation and decision making, (3) psychopathology, (4) social resources, (5) ethical and legal factors, and (6) information and risk processing. Conclusions. We provided a conceptual framework of the essential elements in psychosocial evaluation of living donors which can serve as a uniform basis for the selection of relevant psychosocial evaluation tools, which can be further tested in prospective studies. T he living kidney donor transplantation rates and living liver donor transplantation rates within Europe have been steadily increasing over the last years. A total of 3970 living organ transplantations have been performed in 2012, representing 20% of all transplantations performed. In some countries, the LDKT rates now even exceed those of deceaseddonor kidney transplantation. 1 Although living donation is a valuable solution for long waiting lists, donors undergo abdominal surgery without direct medical benefit for themselves. Therefore, special care should be provided in the predonation phase to evaluate potential adverse medical and psychosocial consequences. [2] [3] [4] Innovations in surgical techniques have brought about improvements in operation time, wound size, and recovery time, which has served to limit the adverse physical consequences of donation. [5] [6] [7] However, concerns remain about the reported psychosocial consequences after living organ donation. 4, [8] [9] [10] [11] In case of specified living organ donation (to a genetically or emotionally related person directly, or indirectly via an exchange program), the potential psychosocial risks are often outweighed by the benefits of donation and although the benefits are less obvious in case of unspecified living organ donation (to an anonymous recipient), psychosocial benefits, such as personal growth, have been reported. 8, [12] [13] [14] [15] In contrast, some studies reported that up to 1 of 4 donors experience difficulties in either psychological well-being, perceived physical functioning, financial situation, or interpersonal contacts after donation. [16] [17] [18] Mood and anxiety disorders were most frequently investigated and reported concepts. 16, 19, 20 To minimize the number of donors with psychological decomposition after donation, psychosocial evaluation has been recommended in many international guidelines. 19, 21, 22 Moreover, there is growing evidence that predonation interventions can positively influence the well-being of living liver and kidney donors after transplantation. 23 One can distinguish psychological screening criteria for donors from the content of the psychosocial evaluation for donors. The first is used to select the criteria that a donor needs to meet to be able to donate, whereas the latter reflects the content of the evaluation to gain understanding of the candidate and their circumstances and to identify issues that need additional monitoring and/or care. For instance, the absence of current psychosis could be an absolute selection criterion, whereas an identified depressed mood warrants extra monitoring and consultation with a psychologist. In this article, we focus on the content of the psychosocial evaluation and not on absolute or relative (contra)indications/criteria to donation.
However, despite general agreement that psychosocial evaluation is an important component in the total work-up of living organ donors, there is currently little consensus on its content. Literature shows that transplant centers across Europe vary in the nature and extent of the psychosocial screening used for the selection of eligible living donors. 22 A recent systematic review on the predonation psychosocial screening practices, guidelines, protocols, and consensus criteria of living kidney and liver donors revealed that there is no consensus, nor strong evidence or concrete guidance on what to screen for, leading to huge variability in screening practices. 24 The few studies which included psychosocial aspects generally lack a clear definition of the term "psychosocial" which leads to heterogeneity in terminology, concepts and operationalization of the psychosocial evaluation. Across 34 publications 196 psychosocial screening items were identified, making it hard to evaluate which are most important or effective in detecting possible psychosocial issues in donor candidates that might predict poor outcomes. Also, the retrieved screening items show some overlap which calls for further reduction of overlapping or redundant items. To date, there has been no attempt to collate and systematically reduce to all available screening items to measurable concepts using rigorous methodology.
Therefore, this study aims to conceptualize the term "psychosocial" in the context of psychosocial evaluation of living kidney and liver donors, and to categorize and reduce the number of items reported in the literature into manageable concepts and also to define to which extent each concept should be measured. We aim to close the gap between a systematic review that provided a comprehensive list of psychosocial items recommended and the future development of a tool that allows the measurement of these psychosocial screening items in living donor candidates.
MATERIALS AND METHODS

Concept Mapping Method
Concept mapping has been used to identify important determinants/factors underlying many clinical and social problems over the past years, particularly in the development and implementation of new practical guidelines and identification of factors that contribute to important health issues, such as decision making, in the treatment of prostate cancer and the identification of factors that are involved in treatment adherence, [25] [26] [27] [28] reviewed in Rosas and Kane. 29 In this study, the method of concept mapping 30, 31 was used to define the concept "psychosocial" in the context of living organ donation. Concept mapping enables the creation of a visual representation of a complex topic, in which underlying concepts, their relative importance, and the interplay between different concepts are organized. 32 This visual representation is the result of a combination of construct building processes (ie, defining suitable constructs and sorting of concepts within related constructs) and multivariate analyses (multidimensional scaling and hierarchical clustering analyses). Concept mapping involves 6 phases (Figure 1) . 33 The first 5 steps are described in the following paragraphs. The sixth phase "utilization of the maps" falls beyond the scope of this paper given the focus on conceptualizing the term psychosocial rather than creating a concrete screening instrument. The method used has been described in greater detail elsewhere. 34 However, a summary will be provided.
Phase 1: Preparation
The first step of this phase is to define the conceptual framework that will be investigated. Here, we will focus on the conceptual framework of the term "psychosocial" in the context of living organ donation.
Participant Selection
Twenty participants, including the authors and members of the psychological care workgroup and other members of Ethical Legal Psychological Aspects of Transplantation (ELPAT) Working Groups, were invited to participate in phase 2 (ie, brainstorming phase). The ELPAT is part of the European Society of Organ Transplantation. Experts in the field of transplantation in Europe who are interested in the topics addressed by 1 of the 8 ELPAT workgroups can join ELPAT for free, under the sole condition that they are a member of the European Society of Organ Transplantation. Working group meetings are held on an annual basis. A selected number of ELPAT members are invited by the chairs of each working group (up to 8 people per working group), based on clinical or research expertise related to topics discussed by each working group, and by ensuring interdisciplinary and broad European representation. In total, 16 members participated in phase 2 which accounts for a participation rate of 80% (Table 1A ). An additional 13 ELPAT members were randomly invited for the subsequent sorting and rating phase (phase 2 and 3; total number of invited participants 29). In total, 26 members completed phase 3 which accounts for a participation rate of 90%. Because ELPAT is one of the leading working groups in Europe in the field of ethical, legal, and psychological aspects in relation to living organ transplantation, all members are highly affiliated with clinic or research in the field of transplantation of organs from living donors. Many European countries where living organ transplantation is performed on a routine basis are represented in ELPAT (Table 1B) . According to the literature, about 10-15 participants are required to have sufficient statistical power; however, no improvement will be obtained beyond 30 to 35 participants. 32 Our participation number of 16 (phase 2) and 26 (phase 3) is well above the recommended minimal number of 15.
29,35
Phase 2: Generation of Screening Items A systematic literature review was conducted, which produced an exhaustive list of screening items that might be important for screening of potential living donors. 24 This list was expanded in the brainstorming phase, asking participants to add additional screening items that might be of relevance within the donor candidate's screening. This list was reviewed, and duplicate items were removed which led to a final exhaustive list of 75 potential psychosocial screening items (Supplemental file, SDC, http://links.lww.com/TP/B161).
Phase 3: Structuring Screening Items
The 29 participants were asked to sort the 75 items into piles of related items. They were allowed to create as many piles as deemed appropriate based on their personal judgment and experience. Next, the participants were asked to rate the 75 items on 2 appraisal scales: (1) their opinion on importance of an item for donor screening, and (2) the commonness of the item used in their own clinical practice to discriminate between high-and low-risk donor candidates. All ratings were performed independently using a Likert scale from 1 to 7 with a higher score representing higher importance or greater commonness, respectively.
Phase 4: Representation of Screening Items
In this phase, all data were analyzed applying multidimensional scaling and cluster analysis using Concept Systems® computer software (Concept System Incorporated, Ithaca, NY) to generate the concept maps. 30 First, a similarity matrix was constructed for each sorter to visualize which items were sorted on the same pile. These similarity matrices were then combined to a group similarity matrix, which visualized the extent to which items were sorted on the same pile at group level. Multidimensional scaling was used to create a 2-dimensional plot ("point map") in which all items were represented by a point. In this point map, items that are sorted together appear closer to one other on the map compared to items that are not often sorted together. Next, hierarchical cluster analysis was performed to partition the items in nonoverlapping clusters. This process produced a map showing the overlying domains (clusters), in which the items can be categorized (a cluster map). Cluster map solutions with a total number of 5 to 15 clusters were analyzed according to standard guidelines. 28, 32, 34, 36 To find the optimal number of clusters in the final cluster map, we performed a step-by-step decrease of the number of clusters in the cluster map solution. In each step, we examined which statements were grouped together and decided whether that grouping makes sense for the statements in the conceptualization. In addition, bridging values for all cluster maps were calculated. The bridging value is an expression of how often an item was originally sorted together with items in other clusters rather than items from its own cluster (ranging from 0 to 1). Hence, a low bridging value indicates that an item was more often sorted together with items that appear in the same cluster.
To indicate the goodness of fit of the resultant map to the original similarity matrix, a stress value was calculated (range, 0-1). A lower value indicates a better fit and reflects a strong relationship between the final cluster map and the group similarity matrix. 37 In a recent meta-analysis of previous concept mapping studies found an average stress value of 0.28 (range, 0.17-0.34). 29 Third, correlation analyses between the 2 rating categories (ie, importance and commonness) were performed using Pearson correlations. These are presented as Go-Zones (see Figure 4 ). Go-Zones are depicted as 4 quadrants with 2 cutoff lines which are determined by the mean importance and commonness rating and plotted on the corresponding axis. Thus, those items that are rated above the average on importance and commonness can be found in the top right-hand quadrant. Correlations between these 2 rating categories were analyzed at cluster and item level. Psychosocial screening items with a discrepancy in commonness and importance score were identified.
All statistical analyses were performed using the software program "The Concept Systems" (Concept Systems Inc., 2003).
RESULTS
Participant Characteristics
Twenty-six of the invited 29 participants completed the sorting and rating tasks (ie, 90% response) (Table 1A ) . Professionals associated with transplant centers that are situated in 9 of the 27 EU member states and 3 of the 18 non-EU member states participated in sorting and rating tasks. The median age of the 26 participants was 40 years (range, 24-64 years), and 48% were women. These participants were psychologists, physicians, transplant nurses or a person with a law degree, and came from 13 different countries. A more detailed overview of participant's characteristics is provided in Table 1B . The majority (70%) of the participants have been directly involved in the screening process of potential living donors. The remaining 30% of participants are either involved in the transplantation process after the screening phase or perform research on living donation.
Creating the Concept Map
Based on the sorting data, cluster maps were generated containing up to 10 clusters, and main bridging values were calculated. Cluster maps of 7 to 10 clusters contained clusters with few items and very low coherence, decreasing the interpretability of the map. In contrast, in the 5-cluster solution, cluster 4 (social resources) and 5 (ethical and legal) were combined, resulting in increased mean bridging values and thus decreased interpretability. The 6-cluster map showed the lowest average bridging values, while remaining interpretable ( Figure 2 ) and was thus agreed upon during the consensus meeting. To indicate the goodness of fit of this 6-cluster map to the original similarity matrix, a stress value of 0.31 was found, indicating a strong relationship between the final cluster map and the group similarity matrix. The following 6 clusters were identified and labeled: (1) motivation and decision making, (2) personal resources, (3) psychopathology, (4) social resources, (5) ethical and legal factors, and (6) information and risk processing (Figure 2 ). Clusters 1 and 2 showed the highest bridging values compared to the other clusters, indicating that these clusters contain items that are associated with items from other clusters (Figure 2 ).
The lowest bridging values were observed for clusters 5 and 6, indicating that there was the greatest agreement during the sorting phase on the content of these clusters (Figure 2 ).
Rating of Screening Items on Importance and Commonness
All items were rated according to their importance and commonness. Overall, there was a good correlation between both rating scales because the clusters that are regarded as important are also commonly used in clinical practice (r = 0.77; Figure 3 ). This figure shows that personal resources, motivation and decision-making, psychopathology, and social resources were regarded as the most important clusters. Also, the 2 clusters personal resources and ethical and legal factors are rated as important but were, relative to their degree of importance, used less commonly in clinical practice compared to other clusters.
Because the ranking of the clusters on both scales differs, we next explored the rating of each individual item on both rating scales by computing Go-Zones for each separate cluster ( Figure 4A-F) . The following items were identified as important, but not commonly used in the screening of living organ donors (right lower quadrant): cluster 1, intensity of the donor's motivation (item 18, Figure 4A ); cluster 2, ability of potential donor (and family) to cope effectively with stresses associated with transplantation (before and after donation) (item 35) and ability to cope with adverse outcomes for recipients (item 55, Figure 4B ); cluster 3, personality characteristics and traits (item 8, Figure 4C) ; and cluster 4, ability to deal with the economic implications that may arise throughout the donation process (item 53, Figure 4D ). We also identified the following items that were considered as less important, but are commonly used in screening procedures (upper left quadrant); cluster 2, current stressors (eg, relationships, home, work, financial) (item 41, Figure 4B) ; cluster 3, current use of psychotherapeutic interventions (counselling, medication) (items 36) and substance abuse and/or history of (item 68, Figure 4C ); cluster 4, availability of disability and health insurance (item 56) and potential implications for donor's current job and their future insurability (item 75, Figure 4D ); cluster 5, visa status (legal presence in the country (item 7, Figure 4E ). All other items showed high concordance on both rating scales and thus can be found in either the upper right or lower left quadrants of the Go-Zones. The overall correlation coefficients of the importance and commonness scores of the individual items within each cluster were as follows: cluster 1, 0.89; cluster 2, 0.87; cluster 3, 0.65; cluster 4, 0.88; cluster 5, 0.83; cluster 6, 0.98. Items with above-average scores on the importance and commonness scales are summarized in Table 2 . These items are of particular interest in the development of screening programs. A bivariate "go-zone" plot per cluster based on the 6-cluster solution. The quadrants are constructed using the average x (importance) and y (commonness) values. A to F, The go-zone quadrant on the upper right shows all screening items that are above average in both importance and commonness. Items which received low rating points in both plotted rating scales are located in the lower left quadrant. If an item received a high rating using only one of the plotted rating scales, this item is located within the upper left or lower right quadrant. The y-axis and x-axis represent the mean scores of the items using the corresponding rating scale. Go-zones are particularly valuable for detailing subsequent planning or evaluation efforts.
DISCUSSION
Literature does not provide a systematic methodology to reach a consensus about psychosocial screening of living organ donors. 24, 38 To facilitate consensus on the content of the psychosocial evaluation of living donors, we introduced the concept mapping method. With this study, we showed that the concept map methodology provides a practical and theoretical sound framework aimed at finding a consensus on essential screening elements for psychosocial screening of living organ donors for research and clinical purposes. By using the input of a literature search, our concept map extents the findings of that search and provides a new point of departure in establishing guidelines for standardized screening among European transplant professionals.
Psychosocial screening items for living kidney and liver donation can be divided into 6 clusters. The greatest homogeneity was found for the "information and risk processing" cluster: professionals agree more on the content of this concept compared to other concepts. The items involving "personal resources," such as the ability to make own decisions (item 3), unrealistic expectations (about the process, reaction of friends and family, and so on.) (item 19) , and vulnerability to coercion/pressure (item 42), were rated as the most important in discriminating between potential donors with high versus low risk for negative psychosocial consequences after donation. Interestingly, we also identified several items that were considered as important, but are not commonly used in daily screening practice (items 8, 18, 35, 53, and 55) . Importantly, most of these items are applicable to a broad group of donors. These items could receive more attention in the psychosocial evaluation of potential donors. However, to use these items as selection criteria, future studies are necessary to determine whether these items are predictive of poor psychological outcomes. The current literature is limited to retrospective studies and there is a need for methodologically stronger, prospective research.
Not surprisingly, items that apply to a small proportion of the donor population have lower scores on commonness. For example, cluster 5, ethical and legal factors, mainly contains items that are not commonly used, because they only apply to a small portion of the donors coming from abroad. Therefore, 3 of 4 items are also regarded as less important. It is more important that the foreign donor has the ability to obtain health checks after donation (item 5). Furthermore, some items may be less applicable in some European countries than in North America, such as health insurance status.
These findings should be interpreted in the light of the following limitations. An important limitation is that the sorting and rating process was done by members of ELPAT only, which may not be seen as representative for the entire clinical field. However, most European countries where living donor transplantation is routinely performed are represented within ELPAT. All members have an affiliation with living organ transplantation, and the majority of members (at least 70%) are involved in the screening of potential donors. The clinical expertise of these members and knowledge on this topic is evident. Therefore, ELPAT can be considered as a group of specialists in the field of living organ transplantation. On the other hand, one can argue that the wider clinical field is neither represented in literature reviews nor is the entire field represented in classical clinical consensus meetings. In all cases, the consensus is formed by those who have a more than average interest in research and are part of a larger scientific and clinical network. In that respect, our concept map does not differ from any other effort to arrive at a clinical consensus.
Nevertheless, it should be acknowledged that the distribution of the European participants was skewed to the WesternEuropean countries. Although this might be a reflection of developmental stage of living donor transplantation and the amount of research on living donor organ transplantation in these countries, it is uncertain whether the results of this study can be extrapolated to Eastern or Southern European countries. If one assumes that the experts from these under-represented Consensus list: In conclusion, the authors and members of the psychological care workgroup reached a consensus on the following screening items driven by the Go-Zone plots countries would hold different opinions, the concept map should be explored again among participants from those countries. The same holds for transplant professionals associated with transplant centers that are situated in non-EU member states. The concept mapping results, however, were presented, albeit in a nonsystematic way, to professionals from Southern and Eastern European countries, and fully endorsed, suggesting that involving representatives from other countries, or adding more European countries would not significantly change our findings.
Furthermore, one can argue there is a difference in the risk profile of living liver donors and living kidney donors, warranting a separate analysis. Indeed, the psychosocial screening of living liver donors is probably more extensive than that of living kidney donors. Nevertheless, the items (and therefore the concepts) to screen for are the same. Thus, we believe that the stakes are higher but potential psychosocial issues are the same in all living donors. For example, the motivation to donate, the processing of the risks and social resources are of equal importance in both groups but may need to be explored in greater depth among living liver donor candidates compared to living kidney donors.
Next, although a stable concept map solution was obtained, 2 clusters (ethical and legal factors and information and risk processing) may be further improved considering the relatively higher variations within those concepts. A solution might be that the researcher limits the number of sorting items a priori or provides a predetermined list of possible sorting categories. The downside of such an approach would be that the concept mapping process would be more vulnerable to preferences of the investigators. For this reason, we only excluded items which were evidently redundant due to overlap with other items. For the same reason, items were not manually transferred to other groups in the final concept map, even if they fitted better in a different group to our opinion.
Notwithstanding these limitations, we believe that the conceptualization (ie, clustering and rating) of the content of the psychosocial evaluation could be the first step toward the generation of an evidence-based psychosocial screening tool in future studies. A recent systematic review on predonation psychosocial evaluation of living kidney and liver donor candidates provided a clear overview of available psychosocial screening items. 24 We have moved forward by adding expert ratings to a carefully selected subset of these items and identified items that are regarded as important and are commonly used in the daily screening of prospective donors. However, it remains challenging to operationalize some of these items (eg, numbers 3, 8, 9, and 42) and concrete guidance on how to measure these factors as an area for future research.
This study does not provide evidence-based screening items as the utility of these factors for predicting donor outcomes remains to be studied, but rather provides a framework/overview of concepts that are important for the psychosocial screening of living organ donors. The concept map, however, could be of guidance in the process of identifying key elements in the selection of screening items for the individual clinician for donors with an unconvincing psychosocial profile. The significance of these items should be the subject of future studies. The final product of these studies will be an evidence-based screening tool for potential living organ donors that can be used by the transplant physician in case of donors with a complex psychosocial profile. This tool might be useful in the evaluation of the prospective donors to estimate the amount of psychosocial care that needs to be provided to donors before and/or after donation.
CONCLUSIONS
To our knowledge, this study is the first study that aimed to find consensus on the content of "psychosocial screening" in the context of living kidney and liver donation in Europe, using a validated and formalized methodology. This paper moves the field of psychosocial screening forward by (1) using an approach in which all psychosocial screening items reported in the literature were initially included, refined, and clustered in a manner that facilitates the further development of a tool to measure these items and (2) applying a methodologically sound and replicable approach which yielded a robust consensus on the screening of living donors. In conclusion, this paper answers the question "What to screen for?" in a structured manner, by using an advanced and replicable method, providing the necessary basis to answer the question "How to screen for?"
Practice Implications
Taken together, the concept map in this study provides the first step toward (1) a uniform terminology with regard to the definition of "psychosocial" in the context of living donation; (2) the identification of key content to be included in the psychosocial evaluation of living organ donors, for evaluating the psychosocial profile of the candidate and to estimate the need of psychosocial monitoring and/or care in the predonation and/or postdonation phases. Further prospective studies are necessary to test whether these factors are predictive of poor psychological outcomes after donation. In this way, the donor psychosocial evaluation of prospective living donors becomes formalized and standardized, comparable to the medical screening of living donor candidates. Although the current study generates a consensus framework in the psychosocial screening of living donors, there is much work yet to be done to determine how best to measure these concepts.
